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SINCE THE advent of agriciiUurc in North 
America as a iiicnns of livelihood, various means 
of eontrolling gullies have heen used. Dtims made 
of earth, roek, brnsh, fillings of straw, manure, or 
trash, are among the more primitive cxiieriincnts 
toward preventing destructive run-ofr from tonen- 
tial rains and seasonal water How. 

Farmers in Missouri, and no doubt in other sec- 
tions of the country, have successfully employed sod 
harriers to retard Uic giowth of comparatively small 
gullies. The author has used hlucgrass sod for har- 
riers and vegetative cover in central Missouri for 
many years and has observed the use of bliicgrass in 
various ways by a number of farmers in gully con- 
trol. It has proved a highly effective and practical 
method of checking small washes in cultivated fields 
and in pastures where gullies have startetl in live- 
stock paths. 

This huUctin supersedes leaflet no. 82, Control- 
ling Small Ciullics by Blucgrass Sod, and is de- 
signed to further familiarize farmers with the va- 
rious ways in which hluegrass may be used as a 
means of gully control. 
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INTRODUCTION 

BLl'EGKASS SOD has long boon usod voiy oiTectively in control- 
ling soil orosioii- .Tln'ongliout tho bliioj^iass region of the United 
States, probably no other single moans of keeping destructive soil 
lossGti under control has boon w) snocessfiil as the use of bhiograss 
sod on those fioils upon ^nrhich it thrives and on which the velocity 
of rnn-ofF water has not been so great as to destroy the sod itself. 

It is trnc that in most casos wlioro conservation of soil has been 
accomplished by tho uso of grass, saving of the soil has been re- 
garded as incidental. Althongh many farmers have at times made 
conscious efforts to eonti'ol erosion by seeding bhiograss or by using 
the native sod in one way or another, the grass generally has been 
grown for pastures, lawns, and other purposes. Several years ago, 
iiowever, a few farmers in Missouri, and probably in other localities, 
began the sueeessful uso of sod barriers to retard the growth of 
comparatively small gullies, especially in fields of small grain, grass, 
and alfalfa, and in pastures where gnlKes started as a result of 
livestock paths. 

SECURING BLUEGRASS STANDS 

Even in those sections of the United States to which bluegrass 
is adapted, it is not always easy to secure good stands, but good 
f-o(] is neeossary if it is to be really effective in tho eontrol of erosion. 
Bluegrass is not a poor-land crop. It docs best in a rather 
cool, humid climate, and moist, well-watered soils that have at least 
medium fertility. While it is decidedly partial to limestone soils 
which also contain liberal amounts of available phosphates it does 
not grow well on the magnesium-limestoue soils of the Ozark section 
of Missouri and Arkansas, due primarily to the high temperatures 
of that region. On the other hand a soil with a lugh lime content 
is not always essential for a good giowtli of bluegrass. 
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Wlioro coiulit ion.s are favorable to the ^jrowtli of bhiejrrass it 
iiKUiiily thrive if gi\en an opportunity. The seedin<r of bhiefrrass. 
therefore, on i)Hstures. fnilly banks, or other phices not in cultivation, 
is not to be i-eeouuueiidecl without some seedbed preparation, soil 
treatment, and i)ossiI)ly some protection from overjirazinjr. The 
lack of soil fertility is'iisiially the limitin^r factor. Where this is 
the case tlie ai)plicatiou of barnyard manure Avill make possible a 
good^rowlii from a new seedin<r! 

It is often assumed, and some experimental results have indicated, 
(hat the resj)onse of bluefrrass to plios])hate fertilizers is. indirect, 
the growth uicreasiii<>- only after le^juuies have become a more pro- 
Jiouriced part of the floi-a. There is, however, much evidence that 
the use of snpcridiosphatc on land low in available phosphorus has 
considei-ahle dlivct effect in inci-easinfr the stand and in improving 
the growth of bluegrass. 

When oki liiiu stands of blue<rrass are to Ix* improved by reseeding 
and fertilizing, (lie sod should usually be cut with a disk to help 
prepare a seedbed. Seed is not i-econimended if a fair stand of 
grass is i)resent, as the application of fertilizer will cause the grass 
to si)rcad rapidly and form a good cover without the expense of 
addnig seed. The fertilizer should l>e worked well into the soil, 
preferablv by means of a fortiliznr drill. If a drill is not available 
tlio fertilizer may be disked In. but the results are nsualiy not as sat- 
isfactory. 'J'he best rate of application usually ranges from 200 
pounds iij) (o ;{")() or 400 i)0unds an acre. Either suiwrphosjjhate or 
coiiiple(e fertilizer with high phosphorus content may Ix? used. 

The nitrogen content of the fertilizer may be lessened by using a 
seed mixtnre of 6(08 pounds of alsike clover, i-ed clover, white clover, 
and iespedeza on these old ]>astuios, together with fertilizer of high 
phosphate content at rates indicated above. These legumes add 
nitrogen and organic matter to the .'<oil and the bluegrass will increase 
until a good sod is established. 

"Rar-ely should bluegrass be .seeded alone, whether in thickening 
an old stand or in a new seeding. If fhoro is already a partial stand, 
l)roper .soil Iroatnient and sui)pleineiitary seeding with a mixture of 
other grasses, e.s])ecially legumes, will hasten the formation of a good 
sod. Other grass seeds frequently used in varying amounts in such 
mixtures are timothy, oi-chard grass, bromegrass, and redtop. 

On certain well-drained soils which are low in plant nutrients, a 
good staufl of bluegrass nuiy be secured by first liming and manur- 
ing or fcM tilizing the land" and seeding to alfalfa or .swectclover, 
togRthwr with H to 6 pounds of bluegra.ss seed. 

With new seedings wheiv dense stands arc desired (piickly, as 
on gully hanks and in terrace outlets, (lie application of 300 to 400 
pounds of complete fertilizer is recouunended, and the rate of seeding 
of the desired inixtm-e may be increased to -25 pounds an acre. Earely 
is it advisable to seed more than this amount. 

Bluegra.ss may he seeded in early spring, late summer, or very 
early fall. For spring seedings es]>ecially, throughout the Corn Belt, 
it is best to use a nurse crop of l)arley or oats see<led at apin-oximately 
half the normal rate. The seed should always be covered lightly. 
When a uur.se croj) is used bettor and cj ui eke r "stands are secured Hy 
either clii)i)ing the lun-se crop or removing it early for hay. 
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SODDING 

Sometimes, -vvliere the immediate or rapid establishment of a dense 
bhiegrass sod is essential for the control of erosion^ sodding must be 
resorted to. Because of the labor involved in cutting, transporting, 
and placing sod, this practice is generally limited to small areas 
where seednig alone is not practicable, as in connection with the 
preparation of terrace outlets and headers for small gullies. The 
combined use of sod strips and seedings often proves advantageous 
on the larger areas. 

Where a considerable amount of sodding is necessary the use of 
a sod cutter such as that ilhistratod in hgure 1 may be used to 
advantage. This cutter can be made by any blacksmith at a cost 




Fi.ji.KE 1.- with lliiM KiliiiJlii iinplemciit sod strips cnn be cut quickly and dicaply. 



of from $5 to $7. The cutter may be pulled by a team, by a tractor, 
or by a heavy truck; and it will cut from 1,000 to 12,000 square yards 
of sod an hour. . , . , 

Ordinarily, the sod strips should be cut from 2 to 4 inches thick, 
depending on the season of the year, the amount of moisture avail- 
able, and the fertility of the soil wlievo the sod is to be used. Enough 
soil should 1)0 left on the roots to assure successful giwvth, especially 
in late sprhig, sumiiicr, or hite fall ^\hcn conditions are not favorable 
for quick growth. Where the sod is to be placed on naturally fertile 
soil or on a laver of fertile soil spread ahead of sodding, it should 
be cut as thin as jjossible in order to hasten the growth of the roots 
into the soil beneath. The newly placed sod should be well tramped, 
and it is generally a good jiractice to rake some fine dirt oyer the 
surface, thereby filling in all spaces between the strips, bod strins 
can be used successfully at times of the year when seedmgs might 

be expected to fail. ^ , , , , ^ ^ a ^ 

To secure effective sod strips, an effort should be made to hnd a 
dense bluegrass sod as free as possible from weeds and trash, llie 
sod should be cnt in strips at right angles to the slope of the land 
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and oach strip cut should he K>paratod from the next by a strip of 
uucut sod. This will prevent the startin":of {gullies and will facilitate 
til© forumtion of new sod on the bare places. 

USE OF SOD IN BAGS 

Barriers or checks in small gullies may sometimes be made hy 
laciujj short strips of blueirrass sod in old burhip feed or fertilizer 
ags and then phicing the bags across the bottom of the small washes, 
as shown in figure 2. Tliis method has In-en used by a number of 
Missonri fanners for several years and has lx>en employed successfully 
by the erosion experiment station at Bethany, Mo., since 1931. and 




FioriiE -. — Sod-bag cUeckB belag used to coutiol a small gully In a cultivuteU field. 



by the Soil Conservation Service during 1934-35. Feed bags with 
fair-sized holes and coarso-mesh fertilizer bags considered worth- 
less for any other purpose are entirely satisfactory. After the sod 
has been cut into small squares or rectangles it is placed in the bags. 
The bags are then securely placod in the gully to form dams, with 
their centers downstroam and their ends extending up the sides 
of the small gully so that the water may run over the centers and 
not form new washes around the ends of the bags. Open-mesh or 
loosely woven bags are preferable because they allow the grass to 
grow more readily through the meshes of the bags to form a dense 
sod. By the time the bags have rotted away, the barrier is well 
established and offers no obstacle to the operation of farm imple- 
ments. The bhiegrass spreads and each rain deposits soil on the 
grass and above the dam. As the grass grows through this deposit 
and spreads abo\e the dam the wash gradually fills, and the sod 
effectively holds the soil in the small washes. Correspondingly 
larger checks than those illustrated may be found effective in the 
larger gullies. 

Ordinarily the sod bags should bo placed in shallow trenches. This 
will (1) assure a better contact with the soil thereby preventing 
excess loss of moisture, and (2) prevent the formation of too great 
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an overfall, which might tend to cut bii< k after the burlap had dis- 
integrated, or cause undermining immediately below the bag check. 
When properly placed, the bag checks serve to prevent continued 
washing and to catch and hold enough silt to make possible the 
establishment of a good sod all the way up and down the gully. 
It is generally best to seed a mixture of grasses, including bhiegrass, 
on the sides and bottom of the gully between checks. 

In many places the sod bags should be staked or otherwise secured 
to the ground to prevent their washing away before the sod has 
become well established. Small stakes may be driven through the 
bags and into the ground, but large staples of no. 9 wire liav.e proved 
more effective. For best results such staples should be made about 
1 foot long. 

The Soil Conservation Service in northern Missouri and southern 
Iowa has demonstrated that hotter results can often be secured by 
spreading a small handful of mixed grass seeds over the sod within 
the bag before it is placed. If dry weather should kill the sod 
before the roots make contact with the soil beneath, this seed may 
be expected to take root when sufficient moisture is provided. 

In some localities it mav be impossible to fecure good bhiegrass 
sod to place in bags as explained above. In such cases the bag may 
be partly filled with gootl soil and placed in proper position in the 
fruUy. Tlion a small handful of grass-seed mixture containing blue- 
grass may be put into the upper part of the soil in the bag. In this 
case the bag aids in retaining the moisture in the soil which it con- 
tains and prevents the washing away of the seed before it has a 
chance to germinate and produce a sod. If the soil used is not fer- 
tile, it is advisable to mix a little barnyard manure, commercial fer- 
tilizer, or both, with it before it is placed in the bags, because m 
many washes where the bags are to be used, the subsoil has been 
exposed. Highly fertile soil, therefore, is required to produce a good 
sod within a reasonably short time. 

The best results from sodding work, with or without bags, have 
been secured bv placing the sod during the period froin about the 
middle of March to the Irt or 10th of May. or m the fall during 
September or Octolier. 

STABILIZING GULLY BANKS WITH BLUEGRASS SOD 

The satisfactory solution of an erosion problem lies largely in 
following nature's methods. For the economical control of gullies, 
vegetation must be relied upon largely, except in those special cases 
where the velocity and quantity of the run-off is too great to permit 
the ready establishment of a good vpgotative cover 

Bluegrass sod is effective in helping to stabilize the banks of faii-ly 
deep aHd troublesome gullies. As the banks become^ less steep the 
grass gains a foothold, spreads, covers, and .stabilizes them. A little 
help from the farmer greatly hastens the natural course of this proc- 
ess. The steep banks should be plowed in to reduce their slope, sod 
strips should L placed along the sides of the gully, and a m^f ty^ o* 
timothy, redtop, bluegrass, clover, and Icspedeza 'deeded over the 
entire ^^Uy. In working down the Rules, the ground f f be 
rough so that the seed may be hghtly covered and still 
away. If the soil is pw.r. as is very likely to be the case, an apphca- 
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tion of barnyard manure or a poofl mixed fortilizcr will greatly 
aetelorjUe the growth of grass and the formation of a dense soil. 

If the drainage area is large, some mechanical checks of woven 
wire, brush, or rock maj- l>o neoded in the bottom of the guUj to 
prevent further cutting. Although this method usually will' not 
cause the gully to eouipletoly fill, it will help prevent its growth 
and branching, "^riie purpose of the cheeks is to flatten out the bot- 
tom of the gully and so make possible the growth of vegetation. 

Gullies so treated should always be protected from trampling hy 
livestock, which probjibly more than Hny other one thing prevents the 
successful growth of vejjetation on gullied areas. 




Fuirnii 3. — BlRok lociint tixen f»t on tlio bniikH nl a »ta*i> gnUy In Iowa. AUliougli but 
IS months old, the treeit are noU estHblishtrd, 

It ma^' be iniu-ticable to set trees or shiMit)s such as black locust 
along the sides of gullies too large to be tilled, as shown in figure 3. 
Especially' when well manin-cd, thej' will grow rapidly even on 
e.\i>osed subsoil, will not shade the ground too uuich for bhiegrass, 
will aid in stabilizing the banks, and ordinarily will produce excel- 
lent fence po^ts in 10 or 12 years. 

Willows, or in some places cottouwoods. uiay be set at intervals 
across the bottoms of the gullies, which are usually wet and there- 
fore well suited to either of these species. The trees will produce 
living checks within a short time and will »id in filling the gullies 
or at loast pi-event further cutting. 

SOD CHECK DAMS 

In the .smaller drainage ureas where the soil type will support 
a good growth of sod, a sod check dam such as is duigrammatically 
shown in figure 4 may b" used supce'^sfully. In the construction 
of this t^'pe of check dam. small earth dams are placed at intervals 
along the gully bottom. These earth dams should be constructed 
with an upstream slojie of at least -2 or 3 to 1 with the bottom of 
the gully, and n down*tream slo|>e of at least 3 to 1. 
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The downstreaiu slo^je of the eurth clani is then covered with 
sod strips pliK-ed in such a manner that the joints between the strips 
are sta<'<'eretl. The sod strips shoiihl cover the entire downstrctun 





Sot/ Sf rips *i> KxHint/ u/r gu//x 

ba/iAs Tar- c/mujA to care 

for- t/7a max/mum f/oi*- axpectea 



FieuKE 4. 



CROSS SECTION AT XX 



slope Of the dani und extend up the sules of the g U fj^^^ e ou?^i 
to form a sodded trench hir-e enou^dl to carry ^ h« ^^V"; 
The sodded portion shonUl extend upstream over the f« «f ^he d am 
and down along the npstn-am face a distance of at least lb uicne. 
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After the sod hns been properly plaeed, it must be seenrely fastened 
down by means of stnplcs foimctl of no. 9 wire. In determining tlie 
proper spacing of tlie sod cheek dams in the gully it is important 
tliat the top of each check dam be at least as high as the base of t-lie 
next dam above it. 

SOD HEADERS 

Sod may be used sncee.^><fiillT to control overfalls in gullies wliere 
tlie drainage area and the overfall arc not too great. It is particu- 
larly adapted to pasture gullies in whidi the overfall is less than 
4 feet and the drainage area not more than 4 or 5 acres. 

Tlie overfall should be cut back to a slope flat enough to make 
possible the ostablisliment of a good vegetative cover which, once 
.secured, will prevent erosion. The steepness of tlie slope allowable 
will of course (lei)cnd upon the quality of the sod used, the soil 
type, and tlie size of the drainage area. Experience has shown, how- 
ever, that a slope of 4 feet horizontal to 1 foot vertical is about the 
maxinunn that can safely be nsed. The header should be 3 or 4 
feet in width for ench acre drained and should be made as flat as 
jiossible across the bottom. The sod strips slioiild be laid fi'om 
the bottom toward tlie top, and eacli strip should be stapled firmly 
to the ground. A good-quality bluegrass sod sliould be used. The 
header should always be protected from livestock. Construction 
plans of sod headers are shown in figure 5. 

SEEDING AND SODDING TERRACE OUTLETS 

The proper disposition of teriaee water constitutes one of the 
major problems in terracing. A ooiiceiitration of Avater must in 
many cases be eonduetcd down steep slopes into pennanent water- 
ways. Very few good naturally grassed waterways exist. Emptying 
teirace water into permanent pastures may or uuiy not be a good 
praetiee. If the sod is good bluegrass and if overgrazing is not 
practiced, no harm may be done; but otherwise serious gullying 
may result. For these reasons constructed terrace outlets are usuallv 
preferable. For the best results they should be constructed anil 
seeded at least 1 year before they are to he used. This will usually 
make iiopsible the formation of a good sod, such as is necessary to 
prevent the cutting of the soil. 

If the outlet uuist be used innnediately after construction, the 
weding should be reinforced by s<kI strips and possibly by some 
nu'chanieal means such as spreader boards. Oi-diuarily the upjier 
limit on constructed outlets to be controlled by vegetation alone is 
a 10- or 12-pcreent slope, with a maxinuun of 5 or 6 acres of drain- 
age area. This maximnui Avill, of course, vary somewhat Avith the 
type of soil and will vary greatly with the quality of sod produced 
or used. Where re vegetation is to be secured by seeding alone, the 
soil must be fertile or should be made so by liberal use of barnyard 
manure or a mixed fertilizer. The use of manure is definitely prefer- 
able. On steep or severely eroded outlets complete sodding may bo 
necessary. On outlets not so steep and on which some of the good 
tojjsoil still remains sod strips jjlaeed from 2 to 5 feet apart are 
usually suflicient. The areas between should be fertilized and seeded ; 
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again it should be emphasized that in siieh places barnyard manure 
is" more effective than tommeiciiil fertilizer. 

Burlap strips mav be u>ed tt> a(lv:inta<:<' over the new seeding at 
the points where tlio terraces cmptv into the outlet diteh if sueli 
places e«nuot be s^odded. Thest> burlap sti'ips should be removed 
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SECTION THROUGH JCX 

no. t) wire. 

after the grass has reached a height of about 2 inches, ""i*''^ «f 
burl»p is Spen-meshed or quite old and easily disintegrated, i Ue 
burlap should be fastened securely to the ground by means of wnc 

'^Th'T'sod strips should be placed on the level and flush with the 
remainder of the chauuel. This is very ""r'^'^fS^"" rf^hLi^ure 
strip is higher than the ehaunel floor, small overfalls are almost sure 
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to develop. These strips slioiild also be seeiirely stapled to the 
ground. 

Some suceoss has been secured witli outlets the center of which is 
constructed slightly lower than the remaindei' of the ditch, and eoin- 
plctely sodded for not nioi-e than about one-third of the total width 
of the outlet. This part will carry the run-off in the majority of 
eases, and with leasonable care sod may be established on the re- 
mainder by seeding. Such an outlet is shown in- figure f>. 




FiGUHK 6. — A cotistnu'liHl-icriacc outlet with the .sll^litly lowered center oodded and 
the reiiialn(I<!r Mei!(l<'<l with a mixture of gi-iisnes. 



GRASSED WATERWAYS 

In Strip cropping and in contour farming it is very essential 
that all major dcpicssions and natural waterways be seeded and 
left permanently in grass. A grass waterway in a strip-cropped field 
(fig. 7) or in a contour-fanned field serves the same purpose, and 
is fully as important as a terrace outlet in a terraced field. The 
use of temporary stnictiires, sod strips, or sod-bag checks often 
may be necessary in getting the waterway stabilized. The water- 
way should be seeded to a widtli of from 20 or 30 feet up to 75 or 
100 feet, depending upon the amount of water to be carried and the 
percent of slope on each side of the waterway (fig 8). The mass 
strip should be wide enough to extend well back upon the shoulders 
of the gully or waterway. Great eare should be taken not to get the 
sodded strip too naiTow. These seeded waterwaj's should always 
bo crossed at right angles when plotving, and the plow or other 
farming implement should be lifted out of the ground at the edge 
of the strip to avoid destroying the sod. The edges of the grassed 
strip should be left quite irregular in order to prevent the forma- 
tion of a new gully along the sides. Plowing should never be paral- 
lel to the side of the gi'ass strip as this also is likely to cause the 
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rif.;r;HE 8.— Leaving tlie w.-itei-wiiy ^ v' .'•''} ,1" , A*, 
cultivated field. A viiluable crov of li.i} 
the Irregular edge of the plovvetl nrca. 



als tlK- foimatlou of a KuUy 
troiii tills waterway each year. Kotc 
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formation of an oxtra ^uUy at that place. This pret-juition is ini- 
portajit and should be carefuJly observed. 

Grassed waterAvays cannot be considered as Avaste land. Tliev 
mav be used as convenient turning? places, they very effectively coii- 
trol gullying, and they often produce some of the highest yields of 
hay on the entire farm. 

In seeding -waterAvays, seed mixtures will generally give best re- 
sults. (Trasses and legiuues shonld be used which serve best in con- 
trolling erosion and at the same time constitute a valuable hay crop 
Ordinarily a little bluegiass sliould be added for the production of 
a denser sod. Where the ground is poorly drained, as is often the 
case, a mixture of 7 pounds of tiuiotliy, 6 pounds of redtop, 3 pounds 
of reed canary, 2 pounds of bluegrass, and 3 pounds of alsike clover 
an acre may be used. Such seeding should be done on prepared 
ground either in the early spring, late summer, or early fall In 
most cases early spring seedings give the best results if planted with 
a nurse crop seeded at a light rate. 

MAINTENANCE OF BLUEGRASS SOD 

A dense sod is necossaiy to effeetively control erosion, especially 
on steep slopes. Bluegrass sod, to remain dense throughout the 
year, must be well fed and watered. Bluegrass should be rather 
sparingly grazed, if at all, during the hot, dry, summer months and 
.should be alloAved to go into the winter months with a good vegeta- 
tive growth. This will allow it to store up in the underground parts 
the reserve material so necessary for a vigorous early giowth the 
following spring. 

Terrace outh^ts, -grassed waterAvays, and bluegrass buffer strips 
should ahvays be c]ij)pcd a sufficient nmiiber of times each year to 
prevent seed formal lou and Aveed groAvth. Even the grass on the 
gull^' banks should be cut occasionally for the best results. 

^^ hen bluegrass begins to show sii^iis of thinnin.^ out or Avhen 
the vegetative groAvth becomes Aveak it is a fairly good indication of 
dejjleted soil fertility. Tlic best cure for this condition is a Avell- 
distributed application of barnyard manure. If this is not avail- 
able, a complete fertilizer fairly high in ])hosphate slionld be liber- 
ally ajoplied and Avell Avorked iiito the ground. 

Terrace outlets, sod dams, sod strips, and similar soil-conserving 
vegetation shonld be carefully inspected after each heavy rain in 
order to note tlie Aveakeiied places and small Avashes Avhich should 
he repaired to prevent serious damage. Proper maintenance is 
mute as important as correct methods of establishhig the sod in the 
begimiiiig. 
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